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DESCRIPTION % ro jfl 

1. Title of Utility Model g 

Drainage Apparatus ■ 

2. Claim 

A drainage apparatus disposed under water surface of an aeration tank in order 
to drain water entered the inside of an air pipe supplying air into water, the drainage 
apparatus comprising: 

a drain block connected to the air pipe, a drain pipe that is connected to an 
upper part of the drain block and is opened to atmosphere, and a stop valve disposed in 
the drain pipe, characterized in that: 

the drain block forms in its inside a drain space, the upper part of which is 
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communicated to the drain pipe, and in which a drip hole communicated to the air pipe is 
formed at a lower side of the drain space and an air hole communicating to the air pipe 
and generating by air lift an upstream in the drain pipe is formed at an upper side of the 
drain space. 
5 3.* Detailed Description of Utility Model 
• (Objects of Utility Model) 
(Industrial Fields) 

The present utility modei relates to a drainage apparatus disposed under water 
surface in an aeration tank in order to drain water entered the inside of an air pipe 
10 supplying air into water. 
(Prior Art) 

As disclosed in the official gazette of Utility Model Publication Showa No. 
59-33519, an aeration method using the ability to purify of microorganism that grow by 
supplying oxygen is employed in waste water treatment such as metropolitan sewer. 
15 This oxygen supply is usually performed by blowing air into the water in an 

aeration tank. To supply oxygen to the aeration tank, an air diffuser that exhibits a large 
amount of oxygen absorption, namely high oxygen absorption efficiency, to the amount 
of air blown is used from the social needs of energy conservation. 

In this case, a diffuser plate having fine-diameter pores to generate extremely 
20 "small bubbles is used in the air diffuser. While the fine-diameter pores are easy to clog, 
thereby causing the problems of lowering the lifetime of the air diffuser and increasing 
energy required for feeding air. 

Dust of solid matter can be considered as a cause of this clogging, in addition to 
fine dust in the air that a filter has failed to remove. The solid matter dust is produced 
25 by drying a mixed solution that enters from the air diffuser to the air pipe and then 
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remains in the air pipe (i.e.; a mixture of.activated sludge and water to be treated) v/hen 
an air blower is stopped due to power failure, inspection etc. 

Upon this, the above-mentioned official gazette proposes an apparatus for 
draining the water in an air pipe by air lift effect, in which in order to feed air to an air 
5 diffuser, a drain pipe (moisture blow pipe) having a tip diagonally cut as a drip hole and 
having an air hole (air feeding hole) provided thereon by drilling is inserted vertically 
with respect to an air pipe disposed under water surface of an aeration tank. 
(Problems to be Solved by the Utility Model) 

The drainage apparatus disclosed in the above official gazette has the folloving 
10 disadvantage. That is, because of the structure that the drain pipe stands in the air pipe, 
a large amount of machining and assembly are required at an installation field, which 
requires laborious task, and,' after the installation, the drainage apparatus becomes part of 
the air pipe and integrated with each other, thereby making it difficult to perform 
inspection and exchange. 
15 To overcome this, the present utility model aims at constructing such a drainage 

apparatus that can be manufactured independently and easily removable with respect to 
an air pipe. 

(Construction of the Utility Model) 
(Means for Solving the Problems) 

20 The present utility model is directed to a drainage apparatus 10 that is disposed 

under water surface of an aeration tank 1 in order to drain water entered the inside of an 
air pipe 3 supplying air into water. The drainage apparatus 1 0 comprises drain block 1 1 . 
11 a, 3 1 , 31a connected to the air pipe 3; a drain pipe 12 that is opened to atmosphere and 
is connected to the upper parts of the drain block 11, 11a, 13, 31a; and a stop valv; 13 

25 disposed in the drain pipe 12. The drain blocks 11, 11a, 31, and 31a form at their 
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respective insides a drain space 22, 33/the upper part of which is communicated to the 
drain pipe 12. A drip hole 24 communicating to the air pipe 3 is formed at the lower 
part of the drain space 22/33. An' air hole 25 for generating an upstream by air lift is 
formed in the drain pipe 12. 
5 (Operations) 

In the drainage apparatus 10 of the present utility model, the drain blocks 1 K 
11a, 31, and 31a - can be independently manufactured in advance — The drainage 
apparatus 10 can be installed easily by connecting the drain block 1 1, 1 la, 31, 31a to the 
air pipe 3, and connecting the drain pipe 12 to the drain block 1 1, U a, 31, 31a, and fitting 
10 the stop valve 13 into the drain pipe 12. Also, the drainage apparatus 10 can be 
disassembled easily by removing them in just the reverse fashion. 
(Preferred Embodiments) 

Preferred embodiments of the present utility model are described by referring to 
the drawings. 

15 In Figs. 1 and 2, reference numeral 1 denotes an aeration tank, a plurality of air 

diffusers 2 having fine-diameter holes are disposed in a bottom part of the aeration tank 1. 
The plurality of air diffusers 2 are attached to an air pipe 3 that is disposed horizontally 
along the bottom part of the aeration tank 1 . The air pipe 3 is connected to an air blower 
(not shown) via a riser 4 and a main air pipe 5. • This air blower supplies air from the 

20 main air pipe 5, via the riser 4 and air pipe 3, into the plurality of air diffusers 2 in the 
water, so that the plurality of air diffusers 2 make the air into fine bubbles and blow them 
into the water. 

Since a single riser pipe 4 is connected to the plurality of air diffusers 2, the air 
pipe 3 is linked in the shape of Japanese character " S ** in this case. 
25 The drainage apparatus 10 is connected to the end part of the air pipe 3. The 
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drainage apparatus 10 is configured by a drain block 1 1 connected to the air pipe 3, a 
drain pipe 1 2 that is opened to atmosphere and is connected vertically, to the upper part of 
the drain block 1 1 , and a stop valve 1 3 disposed in the drain pipe 1 2. 

In the drain block 1 1, as shown in Figs. 3 and 4, a drain space 22 having a 
5 bottom is provided by drilling, extending from the periphery of a disk 21 of blank flange 
shape that chokes the end part of the air pipe 3 in the direction of the diameter of the disk 
21 . a female screw part 23 for connecting the drain pipe 1 2 is formed in an opening part 
of the drain space 22. Further, a drip hole 24 communicating to the vicinity oi the 
peripheral wall in the air pipe 3 is formed by drilling from one side surface of the disk 21 

10 to the bottom side of the drain space 22, and an air hole 25 communicating to the vicinity 
of the peripheral wall in the air pipe 3 is formed by drilling from one side surface of the 
disk 2 1 to the female screw part 23 side of the drain space 22. The drip hole 24 and air 
hole 25 are opposed to each other in the air pipe 3 and are connected to the air pipe 3 with 
the female screw part 23 located above, and the drain pipe 12 is connected to the female 

15 sere v/ part 23. 

The air hole 25 is made smaller than the drip hole 24. 

At the time of the normal aeration processing, by closing the stop valve 13 of 
the drainage apparatus 10, the air supplied from the air blower (not shown) via the main 
air pipe 5 and riser 4 to the air pipe 3 is directly introduced into the plurality of air 
20 difruser 2 and brown in me water as fme bu^ 

Then, if the air blower is stopped in this state, the pressure in the air pipe 3 
lowers gradually. As the result, the generation of bubbles from the air diffusers 2 is 
eliminated and the mixed solution in the aeration tank 1 flows from the air difmsers 2 to 
the air pipe 3. 

25 When resuming the operation of the air blower in the state that the mixed 
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solution is present in the air pipe 3, the stop valve 13 of the drainage apparatus 10 is 
opened. As the result, the air supplied to the air pipe 3 from the air blower via the main 
air pipe 5 and riser pipe 4 extrudes by its pressure the mixed solution to drain block 1 1 of 
the drainage apparatus 10 where resistance is lower than the air diffusers 2, and 
5 discharges the mixed solution in the air pipe 3 from the drain pipe 12 of the drainage 
apparatus 1 0 to above the water surface of the aeration tank 1 . 

At this occasion, in the absence of water in the upper part of the air pipe 3, the 
mixed solution rises from the drip hole 24 and passes through the drain space 22 and 
drain pipe 1 2, while air rises from the air hole 25 of the drain block 1 1 and passes through 

10 the drain pipe 12. By this air, a small air layer is formed in the drain pipe 12 and an 
upstream by air lift occurs, so that drainage in the air pipe 3 is facilitated and the mixed 
solution in the air pipe 3 can be drained substantially completely. 

Fig. 5 shows a drain block lla that is obtained by modifying the 
above-mentioned drain block 11 so as to be used at a midpoint an air pipe 3, such as a 

15 location shown by character "A" in Fig. 2. In this drain block 1 la, a drip hole 24 and 
air hole 25 are formed on both side surfaces of a disk 21 . The operation is the same as 
that of the above-mentioned drain block 11. 

Figs. 6 and 7 show a drain block 31 according to other preferred embodiment. 
In this drain block 31, a short pipe 34 is welded which configures a drain space 33 

20 between a pair of disks 32 in blank flange shape that chokes the air pipe 3. A male 
screw sleeve 35 for connecting the drain pipe 12 projects beyond the upper side part of 
the pipe 34. A plurality of drip holes 24 communicated to the vicinity of the peripheral 
wall in the air pipe 3 are formed by drilling from the lower side of one disk 32 to the 
bottom part of the drain space 22, while a plurality of air holes 25 communicated to the 

25 vicinity of the peripheral wall in the air pipe 3 are formed by drilling from the upper side 
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part of one disk 32 to the upper side. of the drain space 33, namely on the male screw 
sleeve 35 side. The drip holes 24 and air holes 25 are opposed to each other in the air 
pipe 3, and are connected to the air pipe 3 in the state that the male screw sleeve 35 is 
located above. ■■ The drain pipe 12 is connected to the male screw sleeve 35. The 
5 operation is the same as that of the above-mentioned drain blocks 1 1 and 1 la. 

Figs. 8 and 9 show a drain block 31a that is obtained by modifying the drain 
block 31 in Figs. 6 and 7 so as to be used in a midpoint of the air pipe 3, such as a 
- location shown by character "A" in Fig. 2. In this drain block 31a, drip holes 24 and air 
holes 25 are formed on both of disks 32. The operation is the same, as that of the drain 
10 blocks 11, 11a, and 31. 

Connection between the drain block 11, 11a, 31, or 31a and the drain pipe 12 
may be made by using other connection method such as welding, without limiting to 
fixing by the female screw part 23 or the male screw sleeve 35. 
(Effects of the Utility Model) 
15 As described above, when an air blower is stopped due to power failure, 

inspection etc., in aeration processing to metropolitan sewer etc., a mixed solution enters 
the air pipe. If air feeding is resumed in this state, the mixed solution remaining in the 
air pipe is dried and dust of solid material is generated, which can cause clogging. 
However, the drainage apparatus of the present utility model can perfonn drainage in the 
20 air pipe, thereby avoiding any occurrence of clogging. 

In addition, in the drainage apparatus of the present utility model, the drain 
block that becomes the main part of the apparatus can be independently manufactured in 
advance. This drainage apparatus can easily be installed in the aeration apparatus by 
connecting the drain block to the air pipe, connecting the drain pipe to the drain block, 
25 and attaching the stop valve to the drain pipe. On the other hand, removing these |>arts 
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" in the reverse fashion permits easy disassemble, thus facilitating maintenance and 
inspection. 

4. Brief Description of the Drawings 

The drawings show preferred embodiments of the drainage apparatuses 
5 according to the present utility model. Fig. 1 is a vertical section of an aeration tank. 
Fig. 2 is its plan view. Fig. 3 is a vertical section of a drain block. Fig. 4 is a sectional 
view taken along the line IV-IV in Fig. 3. Fig. 5 is a vertical cross section of a 
modification of the drain block of Fig. 3. Fig. 6 is a vertical section of a drain block 
according to other preferred embodiment Fig. 7 is a sectional view taken along the line 
10 VII-VII in Fig. 6. Fig. 8 is a vertical section of a modification of the dizain block of Fig. 
6. Fig. 9 is a sectional view taken along the line K-IX in Fig. 8. 

1 ... aeration tank, 3 ... air pipe, 11, 11a, 31, 31 ... drain blocks, 12 ... 
drain pipe, 13... stop valve, 22, 33 . . . drain space, 24 . . . drip hole. 25 ... air hole. 
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